It is taken into account that not the Ricci tensor R il (Einstein equation), but the Riemann tensor R iklm provides the most general description of the space geometry. If R il = 0 (the space empty with matter, but it can be occupied by gravitational waves) then R iklm = C iklm . The tensor C iklm is the Weyl tensor, which disappears by conversion:R il = g km R iklm and we lose all information about the space structure, which is described by C iklm .The symmetry of R il provides the existents of gravitational waves with the spin s=2. We show that C iklm describes gravitational waves with s=1. Such gravitational waves can be created in inhomogeneous media, where the selected directions are determined by derivates of the energy-momentum tensor T m i,k of matter. It is taken into account that gravitation is described not only by the metric tensor g ik = (1/2)(γ i γ k +γ k γ i ), but also by the anti-symmetric tensor σ ik = (i/2)(γ i γ k −γ k γ i ) , where γ k (x) are Clifford matrices. We show that the tensor K ik = (1/4)σ lm R iklm , is the anty-simmetric analog to the Ricci tensor. The K lm describes various kinds of space metrics, not described by the Ricci tensor. It includes the Weyl tensor C iklm , because σ lm C lmik is not zero.
Introduction
In this paper we take into account that the most general description of the space geometry is presented by the Riemann tensor. The Ricci tensor and the scalar R = g km R km contain less information. The Riemann tensor has more independent components than the Ricci tensor. 1 In particular, using the Ricci tensor, we lose the information on the Weyl tensor, which is the part of the Riemann tensor, but dissapears by conversion in the Ricci tensor because g il C iklm = 0. Therefore, using only the Ricci tensor, we can lose some information which is related to anti-symmetric properties of the Riemann tensor and, hence, some information on possible gravitational structures. We shall show that the tensor K lm = (1/4)σ ik R iklm , where σ ik (x) is the spin matrix and R iklm is the Riemann tensor, describes gravitational structures of space, different to that described by the Ricci tensor R km = g il R iklm . Tensors K lm and R il are expressed by different combination of the R iklm compo-nents. These tensors depend on different components of energy-momentum tensors. They determine different sets of tetrads h k α and, hence, describe different cases of the space geometry. The R il = 0 does not mean that K lm and R iklm are zero. The tensor K lm was considered in literature, 2, 3 as a tensor which describes only the spin properties of test particles, but not as the tensor which describes gravitational fields. We take into account that the spin matrix σ ik (x), refers not only to the spin of a test particle but, as well as the metric tensor g km (x), determines the geometry of space. We shall show that the tensor K lm can be considered as the tensor complementary to the Ricci tensor. The Einstein equation describes gravitational waves with the spin s=2. It will be shown below that the tensor K lm , which includes the Weyl tensor, describes gravitational waves with the spin s=1. Such waves can be created in media if there are selected directions, determined by non uniform distribution of matter. To provide the independence of the final results from the chosen representation of the matrix σ ik (x) , the traces of quadratic forms are used. For example, the scalar curvature can be presented as:
The tensor K lm
The most general expression of the Riemann tensor which is: (a) linear with respect to energy momentum tensors T km , (b) for which the corresponding Ricci tensor determines Einstein equation, and (c) which is not zero for the non flat geometry of the empty space, has the form:
Here (R iklm ) 0 is the part of the Riemann tensor which describes the geometry of the empty space.
Here Λ is, so called, cosmological constant and C iklm is the Weyl tensor. 4 The Weyl tensor does not depend on the energy-momentum tensors of the matter. It describes the geometry of empty space. The Ricci tensor does not depend on the Weil tensor because g il C iklm = 0, however σ ik C iklm is not zero if the geometry of the empty space is not Euclidian. The physical vacuum is a complicated system and it is possible that the vacuum is inhomogeneous at cosmical scales.
5 Using the expression (1) we obtain the Ricci second rank tensor as: The metric tensor g km (x) and the spin tensor matrix σ ik (x) are determined by the Clifford matrices γ k (x):
Clifford matrices γ k (x) depend on space-time coordinates. Matrices γ α are Clifford matrices for a flat space-time and h k α (x) are tetrads which determine the metric tensor g km (x) and the spin tensor σ ik (x). Latin indices (n, km, etc), were used here for matrices (γ n , σ km , etc.) in curved space. Greek indices (α, αβ, etc.) determine (γ α , σ αβ , etc.) for the flat geometry. Matrices γ k (x), σ ik (x), etc. are used in quantum theory but, by themselves, they are classical quantities which are determined by the space geometry. The γ k (x) determines g km (x) and σ ik (x), but both g km (x) and σ ik (x) are needed to determine γ k (x). For example, the γ k (x), but not g km (x), determine gravitational effects in the expression for the current created by electrons: j n = √ −gψ * γ n ψ and ∇ n j n = 0. The interval in the Riemann space can be presented as ds = γ p dx p . In the case of two infinite-small displacements dx 1 n and dx 2 m at the point x, the associative intervals ds 1 and ds 2 do not commutate:
The (dx
is the infinitesimal element of surface area, determined by the vector displacements. Final results of the theory that can be compared with observations have to be presented in a form which is independent of the γ k (x) representation. For this purpose quadratic forms and traces of the resulting expressions are taken as final results. The quantity ds 2 = g ik dx i dx k can be measured with arbitrary precision with rods and clocks. It is similar to the situation in quantum theory, where the wave function is dependent on the γ k (x) representation, but only the square of this function describes observations.
To consider the problem of gravitational waves with the spin s = 1, it is necessary to use some properties of spinors and properties of the anti-symmetric second rank tensor K ik . Not only scalars, vectors and tensors, but also spinors and spin-tensors, are classical geometrical functions, which are representing the group of rotation. Spinors and Clifford matrices do not contain the Plank constant and can be used to describe classical as well as quantum systems. The covariant derivative ∇ n of a spinor ψ is:
Using expressions (6) for the gamma matrix covariant derivatives, the tensor K ik can be expressed in terms of Christoffel symbols Γ n for spinors as:
Using expressions (1) and (7) the tensor K lm can be presented as:
Equations (1-3) and (7-8) using the Bianchi identities. It is important to note that these equations have the form similar to Maxwell equations:
Here J m determines the divergence-free vector, similar to the electric current.
It was taken into account that ,according to equation (6) : ∇ n g il = ∇ n σ ik = 0. The expression for J m was obtained using the equation (1) 
where ε is the energy density, p is the pressure and u n is the 4-velocity of the media. The theory allows adding some polar vector to Γ n . This vector can be interpreted as a vector potential of electromagnetic field and, hence, can introduce this field into the theory. It is seen from equation (8) that the tensor K ik has a potential and vortex part, similar to the electromagnetic field F ik .
Gravitational waves with the spin s = 1
There are well known statements that gravitational waves with the spin s = 1 cannot exists, because gravitational forces are attractive and are determined by tensor quantities, in contrast to electromagnetic processes, which are determined by vectors. 1, 7, 8 Indead, the symmetry of the tensor Ricci excludes the possibility to describe gravitational waves with the spin different from s=2. However, it does not contradicts to the symmetry of the tensor K ik . The existence of the selected directions, which are connected with locations of positive and negative charges, determines the directions of electric currents in space. It provides the existence of electromagnetic waves with the spin s = 1. The selected directions can exists in gravitational fields if the distribution of matter, which creates gravitation, is nonuniform. We will show that in this case the emission of gravitational waves with the spin s = 1 is possible. The current, which create these waves, is determined by derivatives of the energy-momentum tensor T m i,k of the matter and by the Clifford matrices γ k (x) . Using the analogy of equations (9) for K lm and Maxwell equations for the electromagnetic field F lm , and introducing quantities Φ k = K 0k +iK lm ,where k = l = m = 0, and Θ k = K 0k − iK lm , we can obtain the equations for Φ k and Θ k : 
The matrix s has the properties s i s k − s k s i = iε ikl s l and s 2 = s(s + 1), which means that s = 1. Therefore, s can be considered as the spin of a particle which is described by the wave function Ψ.
In the general case the Φ and Θ are complicated functions of space and time. These functions can be presented as a sum of plain waves. In a simplest case Φ = Φ 0 e ik·r−iωt , Θ = Θ 0 e ik·r−iωt
Here the Φ presents a wave with the spirality +1 and Θ presents a wave with the spirality -1.
Equations (12) are similar to the Weyl equations 9 for neutrino with the zero rest mass. For the neutrino the Φ and Θ are components of bispinor and s = σ/2 . Reflection operation transform Θ → ← Φ as well as for the case of neutrino. To provide the independence of the final results from some specific representation of the matrix σ ik , the quadratic forms should be used, and the trace of the final formulae should
